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Northern Hemisphere Extent Anomalies Sep 2010
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Criteria for sedimentary records

Essential Desirable
* Monotonic chronological « Good temporal resolution

sequence * Length of record

* Some feature of it that changes. Geographical spread of
in response to changes in the available records
parameter you want (for
example, temperature)

« Good signal to noise
(temperature is the dominant
factor controlling variability)

 Robust calibration/transfer
function
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 Cheap and simple collection
and analysis
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lce cores

Isotopic content, gases, chemistry, precipitation

« Well-dated « Dating becomes much
 Annual resolution at some  poorer in sites with low
sites snow accumulation rate

e About 800 ka (Antarctic) |« |ce cores are
and 120 ka (Greenland) geographically limited and

available deep cores are expensive
« Atmospheric signals to obtain
 Many variables on same

core

(1 ka = 1000 years)
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Where can we collect ice cores?

Permanent ice cover, no significant melting, posiiimew accumulation
l.e. Polar regions, high altitude mountain glaciers
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The ice core record
One of many sedimentary records

Very good at recording the atmosphere
800,000 years (Antarctic) and 123,000 years (Geawl)l
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Video courtesy of Lucia Simion
(not Iincluded In this version)
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Mauna Loa atmospheric

Law Dome (Etheridge et al., 1996)
Siple (Friedli et al., 1986)

EPICA DML (Siegenthaler et al., 2005)
S. Pole (Siegenthaler et al., 2005)




MacFarling Meure et al. (2006); Etheridge et al. (1998)
Ice and firn air
Line is Cape Grim air
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« ~100 ka cycles of warm and cold (warm is short)
 Tendency to stronger cycles in later part of mério
 Every warm period is different!




Lthi et al 2008

Age ousands o1 years pelore presen

» CO, responsible for 30-50% of the glacial-interglaei@rming
o probably controlled mainly through processes inbathern Ocean
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In rate as well as concentration:
— Last termination rate was ~20 ppmv/1000 years
— 20 ppmv increase in last 11, years
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CH, / ppbv
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. Tenaghi Philippon, Greece
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EPICA Domel C







30 20 10
Age / thousands of years before present




Greenland

Atlantic SSTs

Santa Barbara Basin
Cariaco Basin (Venezuela)
Arabian Sea

?Tropical wetlande fmathane)
?China (dust to Greenland)




Antarctica vs the
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